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Purpose: ASTRO APBI Consensus Statements define three (“Unsuitable”, Cautionary”, 
“Unsuitable’) categories for breast cancer patients considering off-trial APBI treatment, 
with positive margins being an unsuitable criteria.1,2 TARGIT-A recommends patients 
with positive margins receive whole breast radiation therapy (WBXT).3 Treatment and 
outcomes of early-stage breast cancer patients having positive margins following intra-
operative radiation therapy (IORT) using electronic brachytherapy in a single arm 
prospective trial, although not a pre-specified subset, is analyzed in this report. 

Methods:  Patients(women >40 years, invasive ductal carcinoma [IDC] or ductal 
carcinoma in situ [DCIS], single lesion <3cm, no lymphovascular invasion/extensive 
intraductal component, cN0, no neo-adjuvant therapy) were enrolled in a single arm 
prospective multi-institution trial designed to determine the efficacy and outcome of 
single fraction 20 Gy IORT using disposable balloon electronic brachytherapy following 
lumpectomy. Subjects were grouped into “Suitable”(patients >50 years, size <2cm, 
Tis/T1, negative margins, unicentricity, pN0, IDC, low/intermediate grade DCIS <2.5cm), 
“Cautionary”(patients 40-49 years, size 2.1–3cm, invasive lobular carcinoma, DCIS 
<3cm) and “Unsuitable”(size >3cm, positive margin, multicentricity, pN+) categories 
after treatment. “Unsuitable” patients with positive margins (defined as ink on tumor) 
were allowed one re-excision to negative margins before receiving WBXT 
recommendations. Demographics, histopathology, treatment, ipsilateral breast tumor 
recurrences (IBTR) (recurrence in the lumpectomy cavity/index quadrant), and survival 
were extracted from chart reviews. MEDRIO was used for data compilation and 
statistical analysis. IBTR at median 5-year follow-up in “Unsuitable” patients having 
positive margins was the primary focus of this analysis. 

Results: Between 2012-2018, 1199 subjects successfully treated at 26 international 
institutions per protocol were categorized as “Suitable” (890 patients), “Cautionary ” 
(187 patients), and “Unsuitable” (122 patients). At median 5-year follow-up, there were 
42(3.50%,95%CI=2.5,4.5) IBTR with 25(2.8%,95%CI=1.7,3.9) in “Suitable”, 
12(6.4%,95%CI=2.9,9.9) in “Cautionary”, and 5(4.1%,95%CI=0.6,7.6) in “Unsuitable” 
categories. Treatment of “Unsuitable” patients with positive margins is summarized in 
Table 1. 72 of the 93 patients having positive margins were re-excised, 70 obtaining 
negative margins. One patient with persistent positive margins was treated with WBXT, 
another chose mastectomy. There were four IBTR in this group. 21 patients refused re-



excision (one IBTR). Twelve patients received WBXT (no IBTR). The one breast 
cancer-related death did not have positive margins. Patients with positive margins had 
an increased IBTR (5.4%) compared to patients with negative margins (3.3%), which 
was not statistically significant (p=0.307), with an odds ratio of 1.69(95%CI=0.65,4.40). 
 
Table 1. Treatment of “Unsuitable” patients with positive margins 

TREATMENT PATIENTS 
IORT, (+) margins, re-excision 54  
IORT, (+) margins, re-excision, 
WBXT 

10 

IORT, (+) margins, no re-excision 16  
IORT, (+) margins, no re-excision, 
WBXT 

5 

IORT, (+) margins, mastectomy 6 
IORT, (+) margins, re-excision, 
WBXT, mastectomy 
 

2 

 
 
Conclusions: At median 5-year follow-up, early-stage breast cancer patients 
successfully treated with single 20 Gy fraction IORT using disposable balloon electronic 
brachytherapy demonstrated a low IBTR consistent with published reports.3 
“Unsuitable” patients with positive margins were easily dealt with by re-excision with a 
small IBTR increase which was not statistically significant. It is recommended that future 
trials investigate this subset as a primary endpoint with enough statistic power to 
conclusively answer this question. 
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